Abstrak
"Do patient no harm" is a phrase for every hospital worldwide. Today, people often get an infection during their stay in hospital and these situation are called Hospital Acquired Infection (HAI) 1 or more familiar with old terms "Nosocomial Infection". Patients almost certainly have one or more of their natural protective mechanisms breached, for example, inserting an intravenous line, undergoing surgery, or other means which interfere intact skin barrier. There are many ways for opportunistic microbes to establish infections. Not to mention that patient will acquire colonization by certain microbes from close contact with healthcare workers, other patients, medical devices and others. Most of colonization occurs at the skin and/or mucosal surfaces and gastrointestinal tract. There was a report about gastrointestinal tract of ICU's patients became a reservoar of multidrug resistance Acinetobacter baumanii. 2 Bacteria are the most common cause of HAI, however, recent trends show an increase of incidence in fungal infections. 3, 4 According to CDC/NHSN surveillance definition, there are 13 major types of HAI, one of them is Blood Stream Infection (BSI).
1 HAI-BSI cause considerable morbidity, mortality and health care costs. About 20-30% preterm neonates hospitalized may have two or more HAI episodes. 5 In Indonesia, most common causes of neonates' death were as follow: for neonates aged 0-6 days i.e. respiratory disorder (37%), prematurity (34%) and sepsis (12%); for neonates aged 7-28 days i.e. sepsis (20.5%), congenital abnormality (19%), pneumonia (17%), respiratory distress syndrome (14%) and prematurity (14%). 6 A report from Cipto Mangunkusumo National Hospital (RSUPNCM) revealed infection was the most prevalent cause of death among neonates (30%), both in wards and intensive care. 7 Overall, mortality rate of neonates in Indonesia was higher in comparison to Singapore, Malaysia and Thailand. 8, 9 In 2009, BSI rate was found 52.31 ‰ and 29.96 ‰ for neonates with birth weight 1,000-1,499 g and 1,500-1,499 g subsequently. 7 The high incidence of BSI in this group of neonates needs special evaluation to find the etiology, and so prevent of becoming worse.
This study aimed to assess the HAI-BSI in neonates with birth weight 1000-2000 g in Neonatal unit RSUPNCM during 4 months period (Oct 2010-Jan 2011), and to review the role of the pathogen and the environmental microbes as the cause of HAI-BSI. 10 Objects suspected to be the sources of infection as shown in Table 1 were also examined. All of the specimens were inoculated on blood agar, and continued with identification and AST as above. All microbiology procedures were carried out in Clinical Microbiology Laboratory of Medical Faculty University of Indonesia (CML-FMUI). The sampling area in Neonatal Unit was shown in Figure 1 . 
METHODS

RESULTS
A total of 3410 catheter days was observed in neonates with birth weight 1000-2000 g in the Neonatal unit and five cases were contracted HAI-BSI. In other words, HAI-BSI rate was 1.46 per 1000 catheter days during the period of study from Oct 2010 to Jan 2011 (see Table 2 ). Further, from 39 episodes of sepsis, 5 pathogenic microorganisms were isolated. All of the isolates were Gram-negative bacteria i.e. Enterobacter asburiae (E. asburiae) (2 isolates), Enterobacter cloacae (E.cloacae) (1 isolate), Klebsiella oxytoca (K.oxytoca) (1 isolate), and Pseudomonas aeruginosa (P.aeruginosa) (1 isolate) ( Table 1 ). In addition to those pathogens, 16 isolates originated from environment and clinical specimens were also isolated and particularly analyzed for their possible roles as exogenous sources of HAI-BSI using antibiogram similarity (see Table 1 isolates were identical strains, while one isolate from humidifier (liquid) showed some degree of similarity in its antibiogram profile with the two from blood (Table3). The two isolates of E. asburiae of blood were in fact isolated from two different neonates in the NICU room (see Figure 1) within a day interval. This situation strongly suggested there was cross infection in the unit. P. aeruginosa isolated from blood (328/330) and tracheal aspirate (356), from different patients in 3 weeks interval showed identical antibiograms profile, suggesting those were the same strains which present and colonized the unit (see Table 4 ); these clinical specimens originated from neonates in SCN 1 ( Figure  1 ). Most of P. aeruginosa isolates from water were susceptible to almost all antibiotics tested, suggesting these isolates were not playing a role in the HAI-BSI cases. One isolate (76) from water, however, showed high similarity of its antibiogram to those of two isolates from blood (328/330) and tracheal aspirate (356) ( Table  4) , suggesting they might share clonality. We also found P. aeruginosa from the buttons of an infusion pump located in the NICU room ( Figure 1 ) and hands of neonates whom placed in 4 different rooms ( Figure  1 ). Antibiograms of this isolate showed three or more differences in their susceptibility (Table 4) . However, their role in the transmission of infection could not be excluded yet. Further studies employing molecular approach such as genotyping are more than needed to confirm of whether these P. aeruginosa isolates were the same strain. Molecular typing is needed as well for the E. asburiae from neonates' blood.
E. cloacae isolated from blood and humidifier liquid shared some similarity in their antibiogram patterns, except for three antibiotics i.e. Kanamycin, Trimethoprim/Sulfamethoxazole and Cefuroxime.
Isolates from bogota bag showed resistant to all of antibiotics tested except Amikacin (data not shown). Antibiogram of K. oxytoca isolated from blood patient and incubator's attached gloves ( Figure 2 ) were different in more than three antibiotics tested (data not shown). Based on antibiogram profiles, most probably E. cloacae and K. oxytoca were not sharing clonality to those from neonates' blood.
DISCUSSION
Our study showed that Gram-negative bacteria were the etiology of laboratory confirmed-BSI, while other centers reported Gram-positive as well as Gramnegative microbes and fungi. 11, 12 E. cloacae as the cause of bacteremia in neonatal intensive care settings were also reported in some developed countries such as in USA and responsible for significant morbidity and mortality especially in very low birth weight infants. 13 A study conducted in Guatemala showed that Gram-negative bacteremia was prominent in neonates delivered by caesarian section, and those exposed to some intravenous drugs and other invasive procedures. 14 In addition, the study found that the water system in the hospital was contaminated with fecal coliform and that seemed responsible to the colonization of neonates' skin by Gram-negative bacteria.
14 In our study, we also analyzed the tap water in the NICU, SCN 1, 2 and 3 ( Figure 1 ), and the results showed an elevation of total and fecal coliform bacteria. These suggested fecal contamination in the source of water, which increase risk factors for health care personnel and/or the babies to be colonized. Our preliminary study of the genome profile of the environmental microbes, Acinetobacter sp., and the same microbes isolated from neonates with BSI indicate close genetic relationship among them (data not shown).
Bathing the babies during hospitalization is also one important factor to decrease the risk factors for endogenous source of infection despite hypothermia issues. In this study, samplings from the environment including the skin of neonates were also performed. The results showed enteric microorganisms, Pseudomonas sp. and Acinetobacter sp. colonized the neonates' skin (data not shown). These neonates would most probably face risks of infection during invasive procedures particularly if antiseptic procedures were not adequate.
A multicenter study in USA reported the BSI rate was 5.1 per 1000 umbilical-or central-catheter days for more than 1500 g birth-weight group. 5 According to the National Healthcare Safety Network, BSI rate was 3.1up to 6.4 per 1,000 CVC days in NICUs. 12 In India, 1.3 per 1000 line days was reported as Catheter Associated Blood Stream Infection. 15 The HAI-BSI rate observed in our study was actually low. However, the HAI-BSI rate would be more representative if the study had been conducted in a longer period of time. This rate was not intended to be compared to other units elsewhere, since every unit may have different local conditions. The analysis of antibiogram profiles of isolates from neonates' blood, environments and other clinical samples strongly suggested the occurrence of cross infection in the Neonatal unit with strain of E. asburiae as well as P. aeruginosa. Some strains of environment bacteria shared some degree of similarity in their antibiograms to the ones from the neonates, suggesting cross infection was present in the unit. Modes of transmission of environment bacteria responsible for the occurrence of HAI-BSI were also indicated. Confirmation of the genetic relationship between these microbes of environment and the pathogens is necessary since the information can be used to trace the source and distribution in order to prevent HAI.
The HAI-BSI rate in the Neonatal Unit was within a low range, however this condition should be maintained low and, if possible should be decreased to zero by first of all having medical personnel comply the hand hygiene and always carry out correct antiseptic procedures prior to any invasive procedures.
